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1 Claim,
1

This invention relates to a means for trans-
ferring heat to or from material earried upon a
band conveyor. 'The invention is especially suit-
able for cocling plastic, fluid or other substances
and for solidifying or crystallising such substances
as are capable of being solidified or crystallised by
the abstraction of heat therefrom.

The object of the invention is fo provide an im-
proved method of and means for transferring heat
from material carried upon a band conveyor, for
cooling the material, whereby the heat transfer
is effected quickly and in a uniform and efficient
manner.

According to the invention, a method of trans-
ferring heat from material consists in carrying
said material upon an endless conveyor hand pass-
ing around terminal drums having horizontal
axes, and causing the said conveyor band to move
over and to rest or float direetly upon the upper
surface of cooling or heating liquid within a
tank or trough disposed beneath a strand of the
band that carries the material.

Also, according to the invention, a method of
cooling material consists in carrying said mate-
rial upon an endless conveyor band passing
around terminal drums having horizontal axes,
and causing the said conveyor band to move gver
and to rest or float directly upon the upper sur-
face of cooling liquid which is circulating through
a tank or trough disposed beneath a strand of the
band that carries the material. A plurality of
successive tanks cor troughs may be provided re-
spectively containing cooling lquid at different
temperatures.

Means for transferring heat from material
carried upon 2 band conveyor, according to the
invention, comprises, in combination with an end-
Jess conveyor hand passing around terminal drums
having horizontal axes, one or more tanks or
troughs disposed beneath the top strand of the
band and adapted to be filled with a cooling or
heating liquid up to the underside of the band so
that the said underside travels in direct eontact
with and floats upon the upper surface of said
lquid.

The conveyor band may ke supported upon lon-
gitudinal slide bars carried uvpon the tank or
trough. Side overflow compartments or channels
may he provided into which cooling liquid over-
flows from the one or more tanks or troughs, said
compartments or channels having outlets for the
discharge of the liquid.

The forced circulation of cooling liquid through
the one or more tanks or troughs may he effected
by means of longitudinal perforated pipes in said
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2
tanks or troughs and through which liquid Is
forced by a pump.

Figure 1 of the accompanying drawings is a side
elevation, partly in section, of one example of
cooling apparatus according to the invention.
This particular apparatus shown is suitable for
cooling pitch or similar products, and may be
modified to suit other substances.

Figure 2 is a plan, with a portion of the con-
veyor band broken away, of a small portion of
the apparatus, showing the cooling tank in plan
and convenient means for admitting the cooling
Haquid.

Figure 3 is a cross-section, on a larger scale
than Figure 1, upon line III—III, Figure 1.

Figure 4 is a corresponding cross-section on
line IV—IV, Figure 1.

Figure 5 is a side elevation of a modified form
of apparatus having provision for effecting the
cooling in successive stages at d1ﬁerent tempera-
tures.

Figure 6 is a cross-section through the conveyor
band and tank.

PFigure 7 is & cross-section on line VII—VII, Fig-
ure 5, showing the side retaining bands that may
be used.

Referring to Figures 1 to 4 of the said drawings,
which show one example of the invention which
is suitable in connection with the continuous cool-
ing, solidifying or crystallising of hot fluid or
plastic material, the apparatus comprises a band
conveyor consisting of an endless steel or other
heat-conducting band 1 disposed horizontally and
running around terminal drums 2, 3, mounted
upon a frame 4, one of which drums is suitably
driven, as from an electric motor operating
through reduction and speed-varying gear.
Above the charge end of the conveyor is an in-
clined plane or feed chute 5 from which the ma-
terial is deposited upon the top surface of the
band so that it spreads out to form a thin uni-
form layer that is continuously carried along by
the band; but it is to be understood that any
other means for feeding the material on to the

5 bhand may be employed.

Mounted upon the conveyor frame 4, beneath
substantially the full length of the top strand of
the band, is a longitudinal main tank or trough 6
adapted to containa large body of water or other
cogling liquid which is maintained in continuous
circulation as hereinafter described. This main
tank 6 has a width equal to nearly the full width
of the band, and on opvosite sides thereof are
longitudinal overflow compartments or channels
1, 1, having suitable outlets 7. The side walls of
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the main tank have fixed to their upper portions
vertically-disposed narrow longitudinal brass or
other suitable slide bars 8 which project above
said side walls and upon the {op edges of which
the band | is directly supported.and travels.
Water or other cooling liquid is continuously ad-
mitted to the main tank 6 through an inlet 186 and

thus maintains the latter full, with the band di-. .

rectly resting or floating upon the surface of the
liquid between the slide bars, thus abstracting
heat from the band and from the material there-
on and progressively cooling the latter.. As cool-
ing liquid continues to enter the tank, liquid over-
flows between the band | and the slide bars 8 into
the side compartments or channels 1, and thence
it is discharged through the outlet. . .

Conveniently the cooling liguid is supp'ied to

the tank through one, two or more longitudinal -

perforated pipes, such as.9, 8, lying upon the
bottom of the tank and from the holes 8’ in which
the liquid is directed upwards in oblique direc-
tions towards the band. These pipes may be in
two .longitudinal sections, those of each section
heing connected together near the middle of the
length of the tank and the two sections being con-
nected to 2 common inlet pipe 18 through which
the liquiq is supplied from a pump (see Figure 2).
This common inlet pipe I8 may, when dealing
with a material that is incoluble and non-ab-
sorbent, also supply cooling liquid to a longitu-
dinal overhead spraying pipe |1 mounted on the
conveyor frame above the band so as to spray
liquid on to the material to give a secondary
cooling effect. This secondary cooling pipe may
extend for any suitable length of the band, but
when fumes are liable to be evolved from the hot
material, as in the case of pitch, the first section
of the band from the charge end may be enclosed
within a tunnel or casing 12 constituting an air
duct at one end of which is a motor-driven fan
13 which causes a current of air to traverse the
duct. This air stream carries away the fumes
through a suitable outlet 14 and also helps to cool
the material. If desired, an air duct of this char-
acter may extend for the full length of the band
with or without the overhead spraying pipe. "

As there is a large body of water in the main
tank which is in direct contact with the under-
side of the band and which is also in constant
circulation, a very effective exchange of heat
takes place between the band and the water, re-
sulting in a rapid continuous cooling of the ma-
terial on the band as it is carried forward to-
wards the discharge end of the band where it may
break off by its own weight or may be removed
by a scraper or the like. ’

The modification represented in Figures 5 to
7 is suitable for use with materials having a high
fluid content, such as gelatine, for example, the
cooling being effected in several different stages
at different temperatures, and provision being
made for confining it laterally upon the band
whilst in a liquid state. Thus, the liquid mate-
rial may be fed first on to an inclined water-cooled
tray l4a or any other form of pre-cooler located
above the charge end of the band {, being de-
livered from this pre-cooler on to a deflector plate
15 and thence on to the band where, fot a certain
length of the said band, the material may be con-

fined laterally between rubber or other side bands,

chains or other endless flexible members {6 run-
ning over pulleys (7T and driven by frictional con-
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tact with the conveyor band 1 so that said band
and flexible members- 16 travel at the same veloc-
ity. The cooling of the material whilst travelling
upon the band may be effected by one, two or
more separate tanks or troughs located beneath
the top strand of the band and through which
cooling liquid is circulated in direct contact with
the band as hereinbefore described, the liquid in
the different tanks (if more than one) being at
different temperatures. Thus, in the particular
example shown, two tanks 6, 6% used. The first of
these tanks 6 may extend for about one half the
length of the band from the charge end, and
gives a normal cooling. 'The second tank 62 ex-
tends for the remainder of the length of the band
and may be designed to give a low temperature
cooling, the cooling liquid being below the freezing
point .of .water. Side overflow compartments or
channels T may be provided as in Figures 1 to 4,
the cooling liquid being circulated by pipes 9.
In this apparatus an air duct {8 may be provided
above the entire length of the band, with means
for causing a current of cold air to pass there-
through. The order of cooling in the different
tanks may be varied as may be desired. For ex-
ample, a low temperature cooling may precede
cooling at a higher temperature.

If desired, there may be three slide bars 8, one

. along the middle of the tank, mid-way between
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those fixed to the side walls, being designed to
support the middle portion of the band and being
secured in any suitable manner.

Iclaim:

An apparatus for cooling material carried upon
a horizontal strand of an endless metal conveyor
band, said apparatus comprising a vessel extend-
ing longitudinally beneath said strand and being
of substantial depth throughout its length and
width, said vessel having a flat bottom and up-
standing side walls extending to said strand, a
plurality of laterally spaced apertured pipes dis-
posed within said vessel on.the bottom thereof
and extending longitudinally throughout sub-
stantially the entire length of the vessel, and
means maintaining a continuous forced circula-
tion of cooling liguid through said pipes and vessel
and causing said liquid to maintain a normal level
which is such that the underside of the band is
in contact with the liquid and that the lquid
overflows the top edges of the side wall, whereby
said strand floats on the liquid and whereby jets
of liquid from the apertured pipes pass through
the liguid and are thoroughly mixed with the
liquid already contained in the vessel before they
reach said strand.

WALTER HARVEY ALLEN.
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